1 



CLIPPEDIMAGE= JP410098265A 
PAT-NO: JP410098265A 
DOCUMENT-IDENTIFIER: JP 10098265 A 

TITLE: DEVICE FOR MOUNTING SEMICONDUCTOR PACKAGE 
COMPONENT 

PUBN-DATE: April 14, 1998 

INVENTOR-INFORMATION: 

NAME 

HIGAMI, TOSHIYA 
MATSUOKA, TARO 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

FURUKAWA ELECTRIC CO LTD:THE N/A 

APPL-NO: JP08251325 

APPL-DATE: September 24, 1996 

INT-CL (IPC): H05K003/34;H05K003/34 

ABSTRACT: 
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are attached at fine pitches on a substrate with high accuracy and, in 
addition, to easily inspect the leads for their soldered states after the 
leads 

have been soldered on the substrate. 

SOLUTION: A suction head 49 sucks components, a camera 59 which 
recognizes 

reference position marks on the components, a substrate are mounted 
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on a 

placement robot 31, and a heating head for soldering is mounted on a 
heater 

robot. The heating head is split into two parts which are opened, when 
the 

head is brought nearer to and farther from a soldering position and 
closed to 

surround the suction head 49 at the time of soldering. Therefore, the 
reference position marks can be recognized with the camera 59 which 
is mounted 

on the robot 31, together with the head 49, and the mounting accuracy 
of the 

parts can be improved. A hot blast blowing type heating head is used 
as the 

heating head. Since solder can run to the upper surfaces of the leads, 
the 

leads can be inspected easily for their soldered states. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which mounts the semiconductor package 

parts which have much leads on the outskirts in a substrate. 

[0002] 

[Description of the Prior Art] In mounting the small semiconductor package parts of lead pitches, such as TCP (tape carrier 
package) parts and QFP (quad flat package) parts, in a substrate Cream solder printing -> element placement -> Since it cannot 
respond at the process of reflow furnace heating, The precoat of the solder is carried out to the pad section of a substrate, and the 
method of soldering on a pad by carrying parts after applying flux and carrying out heating melting of the precoat solder on that 
spot is taken. As a means to which heating melting of the precoat solder is carried out, a heat tool method is common. This 
method presses the heat tool with which upper shell heating of the lead laid cn precoat solder was carried out, and carries out 
melting of the solder. 

[0003] In order to do such work, the mounting equipment of the conventional semiconductor package parts carries the adsorption 
head for transporting semiconductor package parts to a robot, and has structure which has arranged the heat tool so that this 
adsorption head may be surrounded. After this equipment's adsorbing parts with an adsorption head, transporting it to the position 
on a substrate and setting to the position, an adsorption head drops a heat tool, is forced on a lead, with parts adsorbed, and 
solders by carrying out melting of the precoat solder. 

[0004] On the other hand, although the camera for recognizing the criteria position mark of semiconductor package parts and a 
substrate is needed in order to set parts to the position on a substrate, this camera is carried in robot with the another robot 
equipped with the adsorption head. This is because a heat tool becomes obstructive and the criteria position mark of 
semiconductor package parts cannot be recognized, if a camera is carried in the same robot as an adsorption head. 
[0005] 

[Problem(s) to be Solved by the Invention] Since conventional mounting equipment has taken the contact heating method which 
pushes a heat tool against a lead and heats it, it needs to maintain a heat tool inferior surface of tongue at a flat so that a heat tool 
may contact all leads uniformly. For this reason, the heat tool had become the structure arranged so that it may really be formed as 
a thing and an adsorption head may be surrounded beforehand. Consequently, the camera which recognizes a criteria position 
mark, and the adsorption head which transports parts to a predetermined position based on the recognition are carried in another 
robot. It is difficult to be easy to be influenced of expansion and contraction of the robot shaft by the temperature gradient etc., and 
to raise the loading precision of parts with this composition. If especially the lead pitch of parts becomes small, since it is 
necessary to make loading precision of parts high, development of the equipment which can respond to it is desired. 
[0006] Moreover, since a heat tool and the lead upper surface have stuck by the method which pushes a heat tool, there is no 
wraparound of the solder to a lead top, and it is difficult for a place with the sufficient state of soldering and a bad place to find out 
poor soldering, since appearance becomes Mr. simultaneously Hajime. In addition, when conducting lead inspection after 
soldering, after the adsorption head separated from parts, it had to inspect by the camera carried in another robot having moved 
onto parts, and there was a problem to which a tact time becomes long. 

[0007] The 1 st purpose of this invention is in view of the above troubles to offer the suitable mounting equipment for mounting of 
minute lead pitch semiconductor package parts which can carry parts in a substrate in a high precision. Moreover, the 2nd 
purpose of this invention is to offer the mounting equipment of the semiconductor package parts which can inspect the quality of 
soldering easily, after soldering. 
[0008] 

[Means for Solving the Problem] The mounting equipment of the semiconductor package parts applied to this invention in order 
to attain the 1 st purpose of the above The adsorption head for having a placement robot and a heater robot and adsorbing 
semiconductor package parts at a placement robot, The camera for recognizing the criteria position mark of semiconductor 
package parts and a substrate is carried. The heating head for soldering the lead of semiconductor package parts to the pad of a 
substrate is carried in the heater robot. A heating head will be in the state where it opened since an adsorption head was 
surrounded when it is divided or more into two, it can open and close and a soldering position is approached. When soldering, it 
will be in the state where the adsorption head was surrounded and closed, and it is characterized by the state where it opened in 
order to solve enclosure of an adsorption head, when separating from a soldering position, and the bird clapper. 
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[0009] Since an adsorption head is surrounded only when this equipment is carried in robot with another adsorption head and 
heating head and a heating head solders, it becomes possible to perform recognition of a criteria position mark with the camera 
carried in the same robot as an adsorption head. Therefore, loading precision of parts can be made high. 

[0010] Moreover, in order to attain the 2nd purpose of the above, this invention is characterized by considering as the non-contact 
type to which hot blast is sprayed on the soldering section for a heating head, and melting of the solder is carried out in above 
mounting equipment. If melting of the precoat solder is carried out by non-contact, since the fused solder will turn to the upper 
surface of a lead, the upper surface of a lead becomes possible [ judging the quality of soldering ] by whether it is covered with 
solder. 

[001 1] Moreover, this invention is characterized by establishing an inspection means to photo the upper surface of the lead after 
soldering with the camera carried in the 1 st robot, and to judge the quality of soldering from the acquired picture in above still 
more desirable mounting equipment. Shortly after doing in this way, before an adsorption head separates from parts, the front face 
of a lead is observable after the completion of soldering with the camera which is standing by on parts. Since what is necessary is 
just to observe whether the front face of a lead has changed to the solder color, it becomes possible [ judging the quality of 
soldering simply by the technique of an image processing ] whether the upper surface of a lead is being worn with solder. 
[0012] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail with reference to a 
drawing. Drawing 1 is the plan showing 1 operation gestalt of the mounting equipment of this invention. The conveyer by which 
1 1 conveys a substrate in drawing, and 1 3 are lifters which raise the conveyed substrate temporarily and support it for component 
mounting. Moreover, the part supply unit to which 1 5 supplies TCP parts, and 1 7 are cutting / fabrication units which pierce TCP 
parts from a tape and fabricate a lead. 

[00 1 3] TCP parts are supplied with a gestalt like drawing 2 . The aperture by which 1 9 was formed in the TAB (tape automated 
bonding) tape, and 2 1 was formed in the TAB tape 1 9 in drawing 2 , the lead with which 23 crosses an aperture 2 1 , and 25 are 
the semiconductor chips closed by the resin in the upper surface. The inner edge of lead 23 is connected to the terminal of a 
semiconductor chip 25. The circumference of the TAB tape 19 is supported on the slide carrier 27 made from plastics. 
[00 1 4] The part supply unit 1 5 shown in drawing 1 sets the coin stack tube which accumulated the above TCP parts 29 the 
number of necessary sheets, and held them, and supplies one TCP part 29 at a time from there. Cutting / fabrication unit 17 
fabricates lead 23 in the form of being suitable for mounting, after cutting the supplied TCP parts 29 in the position of a dashed 
line C. In addition, the TCP parts 29 can also be supplied with the gestalt which a TAB tape follows, without using a slide carrier 
27 like drawing 2 . 

[00 1 5] The equipment of drawing 1 is equipped with the placement robot 3 1 which carries TCP parts in a substrate, and the 
neater robot 33 which heats the lead portion of the TCP parts carried in the substrate for soldering. In drawing 1 , as for the 
placement robot's 3 1 X-axis, and 39, the placement robot's 3 1 head and 37 are the same, and, as for a Y-axis and 4 1 , 35 is [ the 
heater robot's 33 head and 43 ] the heater robot's 33 X-axes (a Y-axis omits illustration). 

[00 1 6] The portion of the placement robot's 3 1 head 3 5 has drawing 3 and structure like drawing 4 . A head 3 5 is gone up and 
down with the Z-axis servo motor 45 and the ball screw 47. The adsorption head 49 which adsorbs TCP parts is attached in the 
soffit of a head 35. The adsorption head 49 can be rotated now by S shaft servo motor 5 1 and the slowdown gear 53. Moreover, 
the mirror 55, the lens 57, the camera (CCD series) 59, and light 61 for criteria position mark recognition are carried one pair at a 
time in the head 35. These units detect two criteria position marks on the diagonal line of TCP parts, and the diagonal line of the 
element-placement field of a substrate. 

[0017] Next, the portion of the heater robot's 33 head 41 has drawing 5 and structure like drawing 6 . A head 41 is gone up and 
down in the Z-axis cylinder 63. The heating head 65 and heater 67 of two assembled dies are attached in the soffit of a head 41 
after having been supported by the opening- and-closing arm 69. Moreover, the syringe 75 and nozzle 77 for adhesives supply are 
attached in one side of a head 41 for the syringe 71 and nozzle 73 for flux supply at the opposite side. 

[001 8] The heating head 65 is the frame of the square made from a ceramic (it is a rectangle when parts are rectangles) as shown 
in drawing 7 , and it is carried out 2 ****s so that it can open and close right and left like drawing 8 . The point of the heater 67 
for hot blast supply is connected to two half-segmented members of the heating head 65, respectively. A heater 67 connects the 
heat-resistant pipe 81 which was able to do the ceramic etc. at the nose of cam of the air supply pipe 79, as shown in drawing 9 , 
and it holds heating wire 83 into the heat-resistant pipe 81 . While the air supplied from the air supply pipe 79 passes the 
heat-resistant pipe 81 , it is heated by heating wire 83, it serves as hot blast of the temperature which fuses solder, and is supplied 
in the heating head 65. It turns caudad like drawing 10 each side of the heating head 65, and the slit-like hot blast difluser 85 is 
formed, and hot blast turns caudad and blows off from this difluser 85. 

[0019] The heating head 65 is in the state which closed two half-segmented members, and has a size which encloses the 
adsorption head 49 like drawing 10 . Moreover, when the adsorption head 49 adsorbs the TCP parts 29 and carries in a substrate 
87, the hot blast difluser 85 is formed so that it may be located right above the lead 23 of the TCP parts 29. It opens like drawing 
8 again and this heating head 65 separates from a soldering position, after close like drawing 7 and drawing 10 , surround the 
adsorption head 49, and it will solder by blowing off hot blast in this state, if a soldering position is approached in the state where 
of it opened like drawing 8 and it comes to a soldering position, after the TCP parts 29 held at the adsorption head 49 are carried 
in the position (soldering position) of a substrate 87, and soldering finishes. This operation is performed by the 
opening-and-closing driving gear formed in the heater robot's 33 head 41 . 

[0020] In addition, as shown in drawing 1 1 , quadrisect the heating head 65 for every side, it connects a heater 67 to the each, 
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enables it to supply hot blast, when separating from the time of approaching an adsorption head, and an adsorption head, it opens 
one of four members, when soldering, closes the one member and can enclose an adsorption head by four members. 
[0021] Next, operation of the mounting equipment constituted as mentioned above is explained. If the substrate first conveyed by 
conveyer 1 1 of drawing 1 comes to a position, a conveyer 1 1 stops, and a lifter 1 3 will raise a substrate and will support in the 
regular position. The placement robot 3 1 operates in this state, a camera 59 detects the criteria position mark of a substrate, and 
the element-placement position of a substrate is checked. 

[0022] On the other hand, the TCP parts 29 of the gestalt of drawing 2 are supplied to one sheet and cutting / fabrication unit 1 7 
from the part supply unit 1 5. Cutting and the part supply unit 1 7 cut this TCP part 29 in the position of a dashed line C, and after 
it fabricates lead 23 in the form of being suitable for soldering, it sends out the part to the position which can receive the 
adsorption head 49. The heater robot 33 moves the adhesives nozzle 77 to the element-placement position of a substrate, and 
applies the adhesives for part fixation inside a pad in the meantime. After that, the heater robot 33 moves the flux nozzle 73 on the 
pad of a substrate, and applies flux on a pad. 

[0023] Next, the placement robot 3 1 moves the adsorption head 49 on the TCP parts 29, adsorbs the TCP parts 29, and 
transports TCP parts to a mounting position. In the process to transport, a camera 59 detects the criteria position mark of TCP 
parts, and checks the position to the adsorption head 49 of TCP parts. Then, based on the criteria position mark of a substrate and 
the criteria position mark of TCP parts which were checked with the camera, TCP parts are carried on a substrate. Since the 
camera carried in the same robot 31 as the adsorption head 49 is performing detection of the criteria position mark of a substrate 
and TCP parts, the move precision of the adsorption head 49 to a criteria position mark can be very high, and can carry TCP parts 
in a substrate with high degree of accuracy. 

[0024] After this, the heater robot 33 operates, it is made to move to a soldering position, where the heating head 65 is opened, 
the heating head 65 is closed in the place which came to the soldering position, and the adsorption head 49 is surrounded like 
drawing 10 . Hot blast is blown off in this state, melting of the solder on a pad is carried out, and a lead is soldered to a pad. Then, 
the heating head 65 is opened and a position in readiness is retreated. 

[0025] Although component mounting is completed now, since there is no heating head 65 in the surroundings of the adsorption 
head 49, in this state, the state of the lead after soldering is observable with the camera 59 carried in the placement robot 31. Lf it 
solders by non-contact by hot blast as mentioned above, since the fused solder will turn to the upper surface of a lead (there is this 
[ no ] in heat tool forcing), when soldering is performed to fitness, the upper surface of a lead becomes a solder color from the 
original lead color (golden, if the lead has gold-plated). Moreover, when the state of soldering is not good, the original lead color 
remains in the lead upper surface. Therefore, it becomes possible from the color or concentration of a lead on top to judge the 
quality of soldering on that spot. 

[0026] The picture signal specifically detected with the camera (CCD series) 59 as shown in drawing 1 2 is digitized by A/D 
converter 89. After making an image memory 91 memorize, an image processing processor 93 detects the color or concentration 
on the front face of a lead, and it compares with the color criteria or the concentration criteria 97 of having set it up beforehand by 
the comparator 95. if reach and it is in criteria (going into the criteria range) — good - if absent, it judges with it being poor, and 
the result is displayed on a drop 99 

[0027] Thus, after soldering, if the equipment of this invention is used, since the quality of soldering can be judged on that spot, a 

back process can be simplified. 

[0028] 

[Effect of the Invention] Since the camera carried in the same robot as an adsorption head can perform recognition of the criteria 
position mark of a substrate and semiconductor package parts according to this invention as explained above, it is hard to produce 
an error between the position of the criteria position mark detected, and the position where it acts as the place of the adsorption 
head based on it, and loading precision of the parts to a substrate can be made high. 

[0029] Moreover, if a heating head is made into the method to which melting of the solder is carried out by hot blast, since the 
quality of soldering can be judged by observing whether the lead upper surface is being worn with solder, the quality of soldering 
can be inspected easily. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the equipment which mounts the semiconductor package 
parts which have much leads on the outskirts in a substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The adsorption head for having a placement robot and a heater robot and adsorbing semiconductor package parts at a 
placement robot, The camera for recognizing the criteria position mark of semiconductor package parts and a substrate is carried. 
The heating head for soldering the lead of semiconductor package parts to the pad of a substrate is carried in the heater robot. A 
heating head will be in the state where it opened since an adsorption head was surrounded when it is divided or more into two, it 
can open and close and a soldering position is approached. It is mounting equipment of the semiconductor package parts 
characterized by the state where it opened in order to solve enclosure of an adsorption head, when it will be in the state where the 
adsorption head was surrounded and closed when soldering, and separating from a soldering position, and the bird clapper. 
[Claim 2] Mounting equipment of the semiconductor package part according to claim 1 characterized by a heating head being the 
non-contact type to which hot blast is sprayed on the soldering section and melting of the solder is carried out. 
[Claim 3] Mounting equipment of the semiconductor package part according to claim 1 or 2 characterized by establishing an 
inspection means to photo the lead after soldering with the camera carried in the placement robot, and to judge the quality of 
soldering from the acquired picture. 
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